This paper uses confidential Census data, specifically the 1990 and 2000 Census Long Form data, to study the income dispersion of recent cohorts of migrants to mixed-income neighborhoods. If recent in-migrants to mixed-income neighborhoods exhibit high levels of income heterogeneity, this is consistent with stable mixed-income neighborhoods. If, however, mixed-income neighborhoods are comprised of older homogenous lower-income (higherincome) cohorts combined with newer homogenous higher-income (lower-income) cohorts, this is consistent with neighborhood transition. Our results indicate that neighborhoods with high levels of income dispersion do in fact attract a much more heterogeneous set of in-migrants, particularly from the tails of the income distribution, but that income heterogeneity does tend to erode over time. Our results also suggest that the residents of mixed-income neighborhoods may be less heterogeneous with respect to lifetime income.
I. Introduction
Do neighborhoods with high levels of income dispersion attract economically diverse inmigrants? Or, alternatively, are these neighborhoods simply in transition, so that the income dispersion results from the fact that recent in-migrants are either higher or lower-income than longer-term residents? This paper analyzes the income dispersion of recent migrants to mixedincome neighborhoods in order to better understand the processes of economic segregation and neighborhood sorting in U.S. urban areas.
There is a sizeable literature measuring economic segregation of U.S. households by neighborhood (Massey and Eggers, 1990; Jargowsky, 1996; Mayer, 2001; Massey and Fischer, 2003; Fischer, 2003; Hardman and Ioannides, 2004; Jargowsky and Yang, 2006) . Much of this literature is motivated by an interest in the concentration of poverty. Researchers point out that the degree of economic integration at the neighborhood level can exacerbate or buffer individuallevel income inequality by determining the extent to which low-income households experience neighborhoods with a lower tax base, lower levels of public amenities, and reduced access to employment networks (Massey and Fischer, 2003) .
Additionally, there is also a general interest in how households sort across neighborhoods. Standard economic approaches predict that households will generally sort by income into very homogenous neighborhoods (Tiebout, 1956; Alonso, 1964; Schelling, 1969) .
The general finding in the literature is that while economic segregation has increased over time, there remains a substantial degree of income heterogeneity at the neighborhood level, much more than observed with respect to racial segregation (Farley, 1977; Massey and Fischer, 2003; Fischer, 2003) . Contrary to the predictions of basic economic theory, a very large fraction of the variation in household income within metropolitan areas is within-neighborhood variation compared to between-neighborhood variation (Farley, 1977; Jargowsky, 1996; Mayer, 2001) . 1 While the vast majority of work on neighborhood-level income heterogeneity is crosssectional, two recent studies by Krupka (2008) and Tach (2009) explore the stability of mixedincome neighborhoods over time. Using data linking Census tracts or block groups over time, both papers explore the extent to which mixed-income neighborhoods in one Census remain mixed-income neighborhoods in the following Census. As Krupka (2008) points out, observing mixed-income neighborhoods in a single-cross section could reflect the fact that these neighborhoods are in the process of transitioning, for example from a lower-income to a higherincome neighborhood, and therefore temporarily contain a mix of longer-term lower-income residents and newer high-income residents. Distinguishing whether the mixed-income neighborhoods observed in a cross-section are stable or transitioning has important implications for both the standard of living of low and middle class households as well as for theoretical models of neighborhood sorting. This paper takes a new approach to the analysis of neighborhood income heterogeneity by studying the income dispersion of recent migrants to neighborhoods with high levels of income dispersion. Non-public Census data, specifically the 1990 and 2000 Census Long Form data, are used to identify, within census tracts, cohorts of households who moved in within the year prior to the Census, within 5 years prior to the Census and within 10 years prior to the Census. If recent in-migrants to mixed-income neighborhoods exhibit high levels of income heterogeneity, this is consistent with stable mixed-income neighborhoods. If, however, mixedincome neighborhoods are comprised of older homogenous lower-income (higher-income) cohorts combined with newer homogenous higher-income (lower-income) cohorts, this is consistent with transitioning neighborhoods.
An additional benefit of access to micro-level data with Census tract identifiers is that it is possible to investigate the demographic characteristics of the lower-income and higher-income residents of mixed-income neighborhoods. Previous researchers have raised the possibility that income-disperse neighborhoods could have far less heterogeneity in lifetime income dispersion (Fischer, 2003; Hardman and Ioannides, 2004; Krupka, 2008) , but there has been little empirical exploration of this issue.
Our key findings are: (1) There is a sizeable, positive, but not perfect, correlation between the overall income dispersion of a neighborhood and the income dispersion of recent cohorts of migrants; (2) Neighborhoods with greater income dispersion attract a disproportionate fraction of both very low-income and very high-income migrants; (3) Because the correlations described in our first finding are considerably less than one, they indicate that neighborhood income dispersion does slowly erode over time; (4) There is moderate evidence that neighborhoods with greater income dispersion experience disproportionate changes in median income. (5) The demographic characteristics of migrants to mixed-income neighborhoods with respect to age and education suggest that neighborhoods with higher levels of income dispersion may be much less heterogeneous with respect to lifetime income. For example, many of the lowincome residents of more income-disperse neighborhoods are younger college-educated households who will likely experience fairly substantial income growth over time.
Both Krupka (2008) and Tach (2009) find that neighborhood income dispersion is positively, but not perfectly, correlated from one Census to the next. Ours, however, is the first study that can distinguish between the case of high mobility costs, in which older cohorts are slow to exit transitioning neighborhoods but newer in-migrants are a relatively homogenous group, from the case in which more heterogeneous neighborhoods attract more heterogeneous inmigrants.
II. Stable vs Transitioning Neighborhoods
Tach (2009) reviews models of neighborhood change in the sociological literature (Park, 1942; Hoover and Vernon, 1959) and concludes, "A common theme across the neighborhood change literature is that mixed income neighborhoods are considered to be at a midpoint in a longer process of neighborhood change"(p.10). Likewise, Krupka (2008) reviews economic models of neighborhood sorting (Tiebout, 1956; Alonso, 1964; Schelling, 1969) and likewise concludes that mixed income neighborhoods are most likely observed in the transition between homogenous equilibrium neighborhoods. Krupka (2008) analyzes data at the Census block group level linked between the 1980, 1990 and 2000 Decennial Censuses. Using the log standard deviation of income and the coefficient of variation of income as measures of neighborhood income dispersion, he finds that the level of neighborhood income dispersion observed in the cross-section is not stable over time. Neighborhoods with above average levels of income dispersion in one census experience large decreases in dispersion over the following decade. He does, however, find that the adjustment process is relatively slow, so that neighborhood dispersion measures are positively correlated from one Census to the next. Tach (2009) Using fairly different empirical approaches, both Krupka (2008) and Tach (2009) find that much of the neighborhood income heterogeneity observed in a cross-section does not persist over time. At the same time, there is sufficient correlation in income heterogeneity across census years to suggest either that neighborhood transition is relatively slow, or that a subset of mixedincome neighborhoods are not in transition. This study further delves into the question of the stability of mixed-income neighborhoods by studying the income dispersion of recent cohorts of migrants to the neighborhood. illustrates a potential pattern for a neighborhood going through income transition. In this case, the two cohorts of migrants exhibit similar income dispersion, both to each other and to the cohorts in panel (a), but median income shifts between the two cohorts. As a result, the overall income dispersion for the neighborhood in (b) is larger than that for the neighborhood in (a). If, however, we were to compare income dispersion by migrant cohort, we would find no difference in the income dispersion of the recent migrant cohort between neighborhoods (a) and (b), nor would we find any difference for the earlier migrant cohort. transitioning neighborhoods, they should exhibit larger changes in median income across cohorts. We report our findings on these comparisons as well, but, for reasons discussed below, the cross-sectional Census data are less well suited to these sort of cross-cohort comparisons.
The simple illustration in Figure 1 also further clarifies why it is useful to study income dispersion by migrant cohort in addition to correlating neighborhood income dispersion measures across two points in time. In extreme cases, the two exercises would provide the same information. If mixed-income neighborhoods are perfectly stable, then income dispersion measures would be perfectly correlated over time and neighborhood income dispersion measures would be perfectly correlated with income dispersion of a given migrant cohort. If mixedincome neighborhoods were only briefly observed during a process of rapid neighborhood transition, then income dispersion measures would exhibit little correlation over time and neighborhood income dispersion measures would exhibit little correlation with the income dispersion of a migrant cohort.
The more realistic case, supported by the findings of Krupka (2008) and Tach (2009) , in which neighborhood income dispersion is positively, but far from perfectly, correlated over time, can occur for a variety of reasons. One possibility is that mobility costs are sufficiently high that older cohorts are slow to exit the transitioning neighborhood. In this case, the newer in-migrants are still a relatively homogenous group. Another possibility is that the more heterogeneous neighborhoods do attract a more heterogeneous group of migrants, but that the dispersion of the in-migrants is still less than the overall level of dispersion in the neighborhood. Our understanding of neighborhood sorting is advanced by distinguishing between the case in which more disperse neighborhoods do in fact attract more diverse migrants, compared to the case in which mobility costs are sufficiently high to slow transition.
III. Data

A. Census Demographic Long Form Data
The analysis in this paper uses the 1990 and 2000 Decennial Census Long Form Data.
These are confidential data products of the U.S. Census Bureau that can only be accessed from a 
C. Measurement of Income and Income Variance
The household income measure used in this paper sums all forms of income across all members of the householder's family. 5 Income from unmarried partners is included in family income, but we exclude income from individuals in the household who are otherwise not related to the householder (such as roommates or boarders). An additional benefit of the micro-level data is that we have a large sample of household-level observations of income from which to calculate income dispersion measures. Because the aggregated data used in most other papers only reports counts for various intervals of household income, researchers have either had to create dispersion or segregation measures based on various income cut-offs (e.g. Massey and Eggers, 1990; Fischer, 2003; Tach, 2009) or interpolate household-level incomes based on these counts and assumptions about the distribution of income within each interval (e.g. Jargowsky, 1996) .
The primary measure of tract-level income dispersion in this paper is the coefficient of variation (CV):
but we also consider three other income dispersion measures: the ratio of the mean to the median (MM), the interquartile range standardized by the median (IQR), and the ratio of tract standard deviation to the metro-area standard deviation (R). 6 Specifically:
We wish our measures of dispersion to be pure measures of spread, uncorrelated with the median income of the tract. As in Krupka (2008) , each measure of dispersion is therefore regressed separately on tract median income. The residuals from these regressions are therefore purged of correlation with tract median income. These residuals are used in all analyses in this paper. Table 1 reports the correlations among our four income dispersion measures (in residual form). While these measures are all positively correlated, the correlations range from 0.304 to 0.795, so the different measures do capture different information about the income distribution within the tract. If we were to report results from all of our specifications in the paper using all four dispersion measures, the number of tables would be quite prohibitive. As a result, we report results using the coefficient of variation for all of our specifications, as it is one of the most commonly used measures of dispersion, report results using other dispersion measures for our key specification described below in equation (1), and report additional results using the other dispersion measures in the appendix. Table 2 regresses tract-level CV on tract demographic characteristics to provide descriptive characteristics of the neighborhoods with higher income dispersion. These regressions also control for MSA fixed-effects. In 1990, the tracts with higher income dispersion had larger black populations, a larger fraction college graduates, more very young householders as well as more very old householders, and lower median income. 
D. Migration Cohorts
The PUMS data report, for each household member, whether or not he or she lived in the same housing unit 5 years prior to the survey. The confidential data, fortunately, provide even more detailed information on when the householder moved into his or her current residence. One limitation of this research approach is that we do not observe a random sample of households in each migration cohort. We only observe a random sample of, for example, those households that migrated in between 1990 and 1994 and remained through the 2000 Census.
To the extent that there is non-random exit from the cohort, this will tend to reduce the income dispersion measures for the cohorts. For example, in Figure 1 , as neighborhood B transitions to higher income, it is possible that a disproportionate number of the households in the lower tail of the earlier cohorts will exit. This will act to further decrease the correlation between the overall income dispersion and the income dispersion within any cohort of migrants. An additional limitation is that we do not observe household income at the time that they move into their current residence, only their incomes at the time of the Census.
The most recent cohort of migrants is therefore of particular interest. For those households who moved into their current residence within the past year, the neighborhood characteristics in the Census closely approximate the neighborhood characteristics when they chose that location. The incomes of these households reported in the Census should closely match their incomes at the time of their move. Additionally, because of the recent nature of their arrival, there are fewer exits from this cohort by the time of the Census. As a result, the sample of households in this cohort in the Census most closely approximates the full set of in-migrants who moved in during that time period, compared to the other two migration cohorts. If the income dispersion in this group of recent migrants is quite a bit larger in neighborhoods with higher overall income dispersion, this suggests that high dispersion neighborhoods are not merely the result of transitioning neighborhoods with slow exit.
The data issues raised above limit our ability to successfully make comparisons of median income across successive cohorts of migrants. For the analysis using income dispersion measures, these data issues can be circumvented to a certain extent by focusing on the most recent cohort of in-migrants. The median income of the most recent cohort, however, is only informative when compared to the median income of earlier cohorts of in-migrants. Because these earlier cohorts have experienced non-random exit and changes in income since they first arrived in the neighborhood, there is no way to perform the analysis of shifts in median income that is not subject to these considerable limitations.
One additional unfortunate gap in information in the Decennial Census is that there is no way to identify whether migrant householders previously lived in another housing unit in the same neighborhood or whether they moved in from another census tract. The only information available is whether or not the householder lived in the same county five years prior to the Census. 9 To the extent that those households who have relocated within the same tract have already incurred the migration cost associated with changing residences, they can still be thought of as having chosen their current tract among a set of neighboring census tracts within the same metropolitan area.
IV. Methods
A. Comparing income dispersion measures by migrant cohort
The following regression model estimates how the income dispersion for a given migrant cohort compares across tracts with different levels of overall income dispersion: For the reasons discussed above, 3
β is of particular interest, as it reflects the income dispersion for those households who have moved in during the past year.
One concern about the specification in equation (1) could be that the households used to calculate the dependent variable, the income dispersion measures for each migration cohort, are also used to compute an independent variable, the full sample income dispersion measure, therefore inducing a correlation between the two measures. As shown in figure 1 , the full sample measure can still be quite uncorrelated from the migration cohort measures if higher overall income dispersion only occurs in transitioning neighborhoods. In order to more fully address this concern, we also estimate a version of equation (1) 
B. Comparing income distributions by migrant cohort
Equation (1) of households in the highest income category.
These income distribution statistics for households in each tract are used in the following regression specification: γ -5 γ , the estimates for those households who moved into the neighborhood in the past year, are of particular interest.
As was the case with equation (1), we estimate a separate version of equation (2) using 2000 Census data in which we substitute in the tract's full sample income dispersion measure obtained from the 1990 Census. Table 4 reports estimates from the regression specification in equation (1) 
V. Results
A. Income Dispersion by Migration Cohort
B. Income Distribution by Migration Cohort.
Table 4 reports estimates from equation (2). Because of the number of parameter estimates in this specification, we only report the results using the coefficient of variation.
Estimates using the other income dispersion measures are reported in the Appendix B. In all three columns of Table 5 , and for all three migration cohorts, the estimates show that the more income disperse neighborhoods have a disproportionately higher fraction of households in the lowest and highest income category, and a correspondingly lower fraction of households in the middle three income categories. The results are just as strong in column 3, when the tract's full sample CV calculated using the 1990 Census is substituted into the analysis for the 2000 Census data. In contrast to the Table 3 results that indicate that income dispersion erodes over time, these results suggest that mixed-income neighborhoods persist in their ability to attract new residents from the tails of the income distribution.
Strikingly similar results, reported in Appendix Table B1 , are obtained using the other three measures of income dispersion.
C. Income Dispersion and Neighborhood Transition
Returning to Fig. 1 , another feature of interest for income disperse neighborhoods is whether they, as depicted in panel b, are experiencing relatively larger shifts in median income across the migrant cohorts. The results in the 3 rd column of Table 2 suggest this may be the case, as they indicate that those tracts with greatest income dispersion in 2000 experienced greater income change, in either a positive or negative direction, between 1990 and 2000.
As discussed above, the analysis of median income shifts across cohorts is more tentative due to the limitations of our cross-sectional data. Nevertheless, equation (1) β . Likewise, tracts that are experiencing larger income declines should be starting at relatively higher incomes in earlier cohorts.
Estimates from equation (3) are reported in Table 6 . The results regarding shifts in median income across migrant cohorts are mostly, but not entirely, consistent with expectations.
The coefficients on the positive trend interactions do suggest that the more income disperse neighborhoods in this group of tracts are starting out as initially lower income neighborhoods, but experiencing relatively larger income growth across the migrant cohorts. For the coefficients on the negative trend interactions, the 1990 coefficients indicate that the more income disperse neighborhoods in this group of tracts are experiencing relatively larger income declines across the migrant cohorts. The 2000 coefficients on the negative trend interactions, while negative, do not indicate large declines across cohorts for the more income disperse neighborhoods.
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D. Demographic Characteristics of In-Migrants to Income Disperse Neighborhoods
While equations (1)- (3) analyze tract-level characteristics, the individuallevel data can be used to examine the demographic characteristics of in-migrants to the more income disperse neighborhoods compared to in-migrants to the less income disperse neighborhoods. Households are categorized into three income groups, which are created by collapsing the five income categories used in Table 5: 11 Results obtained using the other three income dispersion measures are reported in Appendix Table B2 . Results obtained using the MM measure are entirely consistent with neighborhood income transitions. Results using the R measure are mixed: the coefficients for the negative trend interactions are consistent with income transitions, the coefficients on the positive trend interactions are not. Results using the IQR measure are not consistent with neighborhood income transitions. Nine demographic categories are created based on these three income groupings and three age groupings. Equation (4) estimates which of these demographic groups disproportionately send migrants to tracts with greater income variance:
In equation (4), the age*income groups from which migrants have the greatest propensity to locate in high dispersion neighborhoods will have the more positive estimates for β . When estimating equation (4), an intercept term is added and one of the nine groups is dropped, so that the results in Table 7 are all relative to that omitted reference group. Equation (4) As was the case for equation (4), larger positive values of β indicate those demographic groups from which migrants disproportionately locate in high dispersion neighborhoods. As was also the case for equation (4), for estimation an intercept term is added to equation (5) and one demographic group dropped as an omitted reference group.
Both equations (4) and (5) are estimated on the sample of all householders who moved into their current residence in the past 10 years (those in the Mig10, Mig 5 and Mig1 cohorts).
These two equations are also estimated on the sub-sample of households who moved in the past year (those in the Mig1 cohort). Table 7 reports coefficient estimates from equation (4) for both the full sample of migrants and the subsample of recent migrants. These results are consistent with those from Table 5 , indicating that the income disperse neighborhoods disproportionately attract migrants from the lowest and highest income categories. Within the lower income category, it is the youngest householders that disproportionately locate in income disperse neighborhoods. Within the highest income bracket, all of the age categories are relatively more likely to locate in high dispersion neighborhoods, but the relationship is particularly strong for the oldest group of householders. It is particularly interesting that this result for older households is just as strong for the sample of very recent in-migrants. Therefore, the presence of older households in mixedincome neighborhoods is not just a lifecycle effect, in which long-time residents have aged and are starting to be replaced by younger, lower-income households. Table 8 reports coefficient estimates from equation (5). The same patterns with regard to age and income class that appeared in Table 7 are also evident here. Additionally, within each age and income class, the migrant householders with a college degree are much more likely than average to locate in more disperse neighborhoods.
Taken as a whole, the findings in Tables 7 and 8 suggest that neighborhoods with greater dispersion in annual income may not be nearly as disperse in lifetime income. College-educated households experience greater changes in income over their lifecycle compared to less-educated workers. For example, young college-educated households may locate in neighborhoods with a higher median income because their expected average annual income across their lifetime is much larger than their current annual income would suggest.
VI. Conclusions
Our results suggest that neighborhoods with greater income dispersion do in fact attract a more economically diverse set of in-migrants, particularly disproportionately more migrants from the tails of the income distribution. At the same time, these results also indicate that high levels of income dispersion do not persist over time, and that the new arrivals to mixed-income neighborhoods are less heterogeneous than the neighborhood as a whole. Taken together, our findings suggest that the level of economic integration observed in a single cross-section is the result of a combination of neighborhood transition and the fact that neighborhoods do vary in the heterogeneity of residents they attract.
Not surprisingly, the analysis in this paper suggests that neighborhood sorting and neighborhood evolution is a complex process that does not easily conform to a simple theoretical model. While it is true that the income dispersion in mixed-income neighborhoods does appear to erode over time, the empirical results are not consistent with a simple model of slow neighborhood transition due to mobility costs. The income dispersion is not just a product of a failure of older cohorts to exit, but in fact, also results from the inflow of an economically diverse group of in-migrants.
Additionally, our results also suggest that the residents of mixed-income neighborhoods may be less heterogeneous with respect to lifetime income. This has important implications in that it suggests that households with permanently low incomes are less likely to inhabit mixedincome neighborhoods than households with temporarily low incomes. Therefore, to the extent that mixed-income neighborhoods buffer the effects of individual-level income inequality, households with chronically low incomes are less likely to receive these benefits. Table 5 Notes Appendix Table B1, Notes: Sample of census tracts is the same as described in notes of Table 1 . Table reports the mean fraction of households in a tract that fall in each of the 5 income categories. Notes: All regressions use the same sample of 11,879 census tracts discussed in notes of Table  1 . Table 5 reports coefficient estimates from estimation of equation (2) is re-estimated replacing the full-sample coefficient of variation with one calculated for the same tract using the 1990 Census. All regressions control for tract median income and CMSA fixedeffects. Table 6 reports coefficient estimates from estimation of equation (3) Notes: Column 1 and 3 samples are all householders, in the sample of 11,879 tracts analyzed in Tables 1-6 , who moved into their current residence in the past 10 years. Column 2 and 4 samples are further restricted to those who moved into their current residence in the past year. Table 7 reports coefficient estimates from equation (4). Dependent variable is tract coefficient of variation. Table reports coefficient estimates for indicators for 9 age-income categories, as described on p.20-21 of the text . All regressions include controls for race, education, presence of children, tract median income and CMSA fixed-effects. Standard errors clustered at the tract level. Notes: Column 1 and 3 samples are all householders, in the sample of 11,879 tracts analyzed in Tables 1-6 , who moved into their current residence in the past 10 years. Column 2 and 4 samples are further restricted to those who moved into their current residence in the past year. 
